Abstract-This work aims at analyzing the adequacy of Laguerre-Gauss (LG) beams and three-level quantum systems to build quantum memories. We focus on such systems in which there is a phenomenon called Eletromagnetic Induced Transparency (EIT) which enables the information storage in atomic cells. We show both theoretical and practical results regarding LG beams and the conditions according to which EIT raises. The existence of such conditions is necessary to the implementation of quantum memories in this scenario.
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I. MAIN RESULTS
This work was performed in two parts: theoretical and practical ones. In the theoretical part, we studied the LaguerreGauss (LG) beams construction, characterization and properties (linear and angular momenta, Poynting vector, and other modes) and the conditions to the existence of Eletromagnetic Induced Trasparency (EIT) in the three-level systems, including its mathematical model and also its applications.
Regarding the practical part, we implemented the holographic method to produce LG beams with and without phase singularity. To do so, we set up the apparatus showed in Figure  1 , which was used to produce LG with modes = 0 and p = 0, = 1 and p = 0, and = 2 and p = 0. The terms and p denote the azimuthal and the radial indexes of LG beams. To the results illustrated in Figures 2b and 2c , the experimental error was of 6% and 8%, respectively. It shows confidence in the results obtained.
The LG beams mentioned were used in a three-level system to produce the EIT phenomenon. In such systems there are two Zeeman ground states (|b and |c ) and one excited state (|a ). Under the action of beams with angular momentum, the EIT occurs which consists in the decrease of light absorption thanks to an atomic ensemble when two fields are, or are not, in resonance with two different transitions (|a ↔ |b and |a ↔ |c ), having one state in common (|a ).
A simulation performed aiming at measure the width on the average height of the EIT phenomenon produced the results shown in Figure 3 . These results considering γ bc equal to 0, 15γ and 0, 25γ are particularly interesting because they are equal to 0 considering low values of field intensity of the control beam. Quantum memories based on EIT demand the occurrence of such values. So, to make use of quantum memories using EIT, such EIT characteristics must be preserved. 
